1 1 



®mm n = i 



(MSV-^) ' 



n = n + 1 



(g-ggg n p ) 



(|W]^j»L(De-^^N pi ) 
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4-4 



I 



4-1 




10 



db4§^ mt 

No (Yes) 



T-^'-X(DB) 




4-5 



I 



It jfJJI 7 
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m3Am 



MS 



1 ^ 4 



run 




J U_l 



A 



mix 



MS 2 -x— ^ 



38 



MS 3 =f—$ 




mix 



I il l I 



mix 
► 




ru-> 



j_L 



J_L 



m/z 
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3Bm 



fc*>(-3fe) 
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^3 cm 
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N3fc3a5— MGLSDGEWQLVLNVWGKVEADIPGHGQEVLIRLFKGHPETLEKFDKFKH— 
— LKSEDEMKASEDLKKHGATVLTALGGIL KKKGHHEAEIKPLAQSHATKHKIPVK— 
— YLEF1SECIIQVLQSKHPGDFGADAQGAMNKALELFRKDMASNYKELGFQG — C^Sas 











SOW©*** C3fc3 









IIS m [Da] 




MGLSDGEWQLVLNVWGK 


1932.20484 


K^KB 


VEADIPGHGQEVLIR 


1632.81642 


*^KC 


LFK 


406.519220 


K^KD 


GHPETLEK 


909.983260 


^TKE 


FDK 


408.448980 


^^KF 


FK 


293.361540 


^3^KG 


HLK 


396.484720 


*^KH 


SEDEMK 


737.777560 




ASEDLK 


661.702060 




K 


146.187640 




HGATVLTALGGILK 


1350.60666 




K 


146.187640 


K^KM 


K 


146.187640 




GHHEAEIK PLAQSHATK 


1854.048 


K^Ko 


HK 


283.327040 


*^KP 


IPVK 


455.591640 


^^KQ 


YLEFISECIIQVLQSK 


1913.23960 


K^KR 


HPGDFGADAQGAMNK 


1515.60806 




ALELFR 


747.882340 




K 


146.187640 


^^KU 


DMASNYK 


827.903480 




ELGFQG 


649.692900 



wsp-x— xiz(awi) 
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10 



T-^'-X(DB) 



-Jt» MS" (n^2)f+;llH7 Lf=^5 i K<D^ttT f -' * 

(MSta m, LC(7)^f#B#ffl r , fffiSfc z, fi^liit m/z.&tii&jtl , ##f3M+) 



^:W*/E5»J 


m [Da] 


z[-] 


m/z 


I 


r [min] 




^^KA 


200 


1 


200 


15160 


20 


2 


^^h*B 


700 


2 


350 


2100 


28 


3 


• 


450 


1 


450 


4754 


35 
• 


2 


• 
• 


• 
• 


• 
• 


• 


• 
• 


• 

• 







m, 


LC(Dfi^1r, fii 


S»z. i 




















^^K*/IE$>J 


get* 


m [Da] 


zH 


m/z 


i 


Z [min] 








570 


l 


570 


25010 


25 


2 






652 


l 


652 


3140 


32 


3 






652 


2 


326 


58754 


45 


2 


• 


• 

seiB 


• 

1042 


• 

2 


• 

521 


• 

6456 


• 
• 

22 


• 
• 

2 






718 


2 


359 


3080 


35 


3 




ieiB 


671 


2 


335.5 


8054 


48 


3 


* 
• 


• 
• 


• 

• 


• 
• 


» 
• 
• 


• 
• 


• 
• 





-Jt, MS"(n£2)tt3lltl7Lfc»«a>1#tt-T— * 



«»«/«& m[Da] z[-] m/z I r [min] ftfr : *>f 'A«-«f *») 

i&ltgA 1002 2 501 15710 55 2 

BtiiB 840 2 420 8340 34 3 

iSlftiC 1280 2 640 10754 42 2 



-ft . MS" (n S 2)tf-D« 7 Lfc^lSjHcD^r-tS' 
(MSfe m. LC<7)&EfB#RSJ r , z, MttVffift m/z.8S{ii3iS]gI , #*rft#) 



fc^&SS/fltit m[Da] 

it^KA 270 
ib^ftB 358 

it^MC 682 



z[-] m/z I r[min] #ffi&m^:*>f* A##r&80 

1 270 85510 23 2 

1 358 9840 47 2 

2 341 20764 82 2 



(lit m, LC(D«*#B#RH r , flEft z. ftB^fm^tb m/z.&tti&Sl , «-*rfcfl0 



m [Da] 


z[-] 


m/z I 


X [min] ftft (09 : * >y A##T 


361 


1 


361 


15 


640 


1 


640 


40 


740 


1 


740 


31 


• 


• 


• • 

• • 


• * 
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e-^«s(e— turn ry 



3-1 



t?— jhwks Am/ Z < 1.1 t^mmmi^wti-o^m 



3-2 



3-3 



m7n 



If— *f»PH Am/z < 1.1 ££5«t£l5Ha(*tf-$£$1J$S 



1^ 



3-1 



P,_ 2 |sH£i*i£3t P 2 _, |s]<£tt«t5£ P 3 _! 

(p]{±#: 2B) (0(41*: 111) (Mi*: US) 

(m/z=500) 



( Hj)(£(**i5£ P,_ 3 V^y 
\ (H3(£(*: 3d) \ 

J 



Li 



(H(4(*: 311) 



A1 A2 A3 A4 A5 A6 A7A8A9 111/2 

/[A 1 = A 2 = A 3= 1.0 (^1.1), A4 > 1.1, A 5 =1.0 (£1.1). A 6 > 1.1. A7 =A8 = A 9 = 0.5 (£1.1)]/ 
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3-2 



1^ 



(m H :^Ph>CDKaia) 



Htftttlfflt*-* P 1H > 
Hifc{*2fflt-* P,_ 2 C A3 
Htt(*3«f-$ P,_ 3 ' 



> A5 



P<£{*2<@f-$ P 3 _ 2 

|5]<ii*3^1f-^ P 3 _ 3 



> A9 



IBH4(*1«f-* P 2 _, 



A1 = A 2 = A3=1.0=A(C 13 -C 12 )/z=1.0/z => fffigfc z=1 
P,_ 0 (7)Mtt^ m p) I* 

m/z=500=(m p ,+ m H x z )/z <fc L ,l m pl =499 
A5 = 1.0=A(C 13 -C 12 )/z=1.0/z => jffi^ft z=1 
P 2H) (Dlil![ m p2 I* 

m/z=513=(m p1 + m H x z )/z J^J m p2 =512 

A7 =A8 = A9=0.5=A(C 13 -C 12 )/z=1.0/z =* fflfigfc z=2 

m/z=520=(m p3 + m H x z )/z <J:y m p3 =1038 



m9A\m 



33 



10 
9 

8 
7 
6 
5 
4 
3 
2 
1 



rsi Q 



o mmm 



0--Q. . 

n *o" 



1 II 1 I It 



m Q 



lilt I I 11 III it 



v-CT 



fCL' 



i.i 1, 1 1 1 1 1 1 i 



200 

180 
160 
140 
120fi 

100 a 

80 g 

60 
40 
20 



< c 

co b0 



Q O O LU O 

«^-^ Jt^. x_y 



d X ? t ft 55 t ? i > 



Q. 

CO 



^ J > OS = 2 



«0 *J 



<<<<ooooi ir 2 q: 0- 
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CO 



>» (0 



|g9B|U 



3-3 



*?*K (C Nc N Nn H Nh O No S Ns ) <Di§1 

r C(7>!&:Nc=m x n C/ 111.1807 
OC7)$fc:No= m x nO/ 111.1807 
N(DlS:Nn= m x nN/ 111.1807 
HCDlS:Nh= m x nH / 111.1807 
Stf>i&:Ns=m XnS/111.1807 



«A. WTZSM 11 1.1807 [amu]^fcy(7)=&7umi3f 



nC 


nO 


nN 


nH 


nS 


4.9583 


1.4733 


13547 


7.8185 


0.0396 



m&wtf-t&m p Nis (iHiiai*^ *<Ni S <i(DB#) 

P N is = [ Nc C Nis-pCd) ( Nc - Nis )-pC(2) Nis ] 

x P H(l) Nh -pN(l) Nn -pO(l) No -pS(l) Ns 









c 


mC(l) 12 
mC(2) 13.003354 


pC(l) 0.9889 
pC(2) 0.01 1 1 


H 


mH(l) 1.007825 
mH(2) 2.014102 


pH(l) 0.9999 
pH(2) 0.0001 


N 


mN(l) 14.003074 
mN(2) 15.000108 


pN(l) 0.9963 
pN(2) 0.0037 


O 


mO(l) 15.994915 
mO(2) 16.999133 
mO(3) 17.999160 


pO(l) 0.9976 
pO(2) 0.0004 
pO(3) 0.0020 


S 


mS(l) 31.972074 
mS(2) 32.971460 
m S(3) 33.967864 
mS(4) 35.967091 


PS(1) 0.9502 
PS(2) 0.0075 
PS(3) 0.0422 
PS(4) 0.0001 



Hiii*«iLt-^i=»-rsffl»ffta!iMa)«»«3b<5o%*j((cDgR*-e-a 



(Htti*: Ifi) E<4# t -* P,_ 2 



(StM*: Ifi) 



4« 




HU#*LP M \ I (m/z=513) 
(m/z=500) V, \ p|(Mft .^ pH ^ 



|s}{i{*fc'-* P 3 _, 
(I^Hit*: Ifi) 



(l5Hu<*: 3fi) 

J_ 



fsiiiLfcmL p 3 _o / sfe(*t"-^ p 3 _ 2 

dsHif*: 2fi) 



(m/z=520) 




f^i&ttt -9 p 3 _ 3 

lUiite: 3fi) 



m/z 



A1 A2 A3 A4 A5 A6 A7A8A9 

/[A 1 =A2 = A3=1.0 (^1.1), A4 > 1.1, A5 = 1.0(^1.1), A6 > 1.1. A7 =A8 = A 9 = 0.5 (^1.1)]l 
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€-t°— <7(Dm/z, m, z, S#PH£<*$fNis ftjjm.^i 
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Nis=l 2 3 
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tmm n = i 
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10 



25 
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H13H1 



®mm n ^ 2 
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^> MS n+1 5Mfr 



it;l'|ijs§7 
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vmm n = 1 



(MSV— SO 
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(tf-frtsa n) 




MS n + 1 ^-flf 



^(7)|^*'4^*t(MS 1 ) 
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*15H 




490 



0.60 
0.50 
0.40 
0.30 
0.20 
0.10 



0.00 



1000 



0.00 



500 510 



520 



530 



m=1000 



1010 



1020 



1030 




0.00 



2000 



2010 



2020 



2030 



3000 



3010 



3020 



3030 



m=4000 



0.18 
0.16 
0.14 
0.12 
0.10 
0.08 
0.06 
0.04 
0.02 
0.00 













~ • r. % ;} <' i> i • • : |\ 


















. \ -p ik ■ •%€ 






























I i ■ '■■ 













3990 



4000 



4010 



4020 



4030 



m=5000 



j 0.16 

| 0.14 

i 0.12 

I 0.10 

j 0.08 

] 0.06 

| 0.04 

! 0.02 
0.00 



• •"; 4- * 



4990 



5000 



5010 



5020 



5030 
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i6m 



tf-tm^tf-tB®. n p ) 



nj rJ 



3-4 



3-3 



I 
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mi7 



7 




J 



m/z 
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jrisb 



120 

100 

80 



20 
0 



m-1059.7, z=l 



• 


1 











1060 V 1061 



1062 



1063 
m/z 



1064 



-f^XD m=2119.5, z=2 




250 
200 
ftS 150 
* 100 
50 





V 














ii 7^7^^ , 



1060 



1061 



1062 



1063 
m/z 



1064 
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*19BI 




1 



MS^CDfJj^ 
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/ ii^ff-^ A n = n + 1 

/ (MS n f~^) / 



(tf-^gfe N^) 



T 




4-4 



MS n+1 ##rCD 



ASP 

T-^-X(DB) 



4-5 




DB(£ 



S j 



*a>K»»«f(MS') 
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f£2i m 



t=0 



4jJ 



t=At 



V 



/ 



■> m/z 



-> m/z 
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tg22a|U 

19 




22/63 



tg22bg| 



20 
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24/63 



h 



19 




25/63 



f£24bH] 



22 



RFB0E 
-V RF cosQt 

rf1c/± 

+V RF cosQt 



X 



— V re coscut 



% % 

fi 

1 1 

1 1 

I s 

s I 



; 



1 



+V re cosctJt 
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19 



27/63 



n = n + 1 



(ET— N p ) 



|i]{£tet:-^J5£ 
(l^tett#U7)t 0 -^N pi ) 




X 



it 



fla^r-g^-A^CPfig^ ( i = 1 1. N Di t?^Ui5L) 



LCf£#E$fIS1 




i (DM 




| 









4-1 



MS n+1 £Mfr(7> 




10 



Yes(No^ ^ 



f*-*V-X(DB) 



4-5 




7 Yes 



DB(gi)M 



4- 
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T* rminl 

O 1 111111 J 


Accumulation 




JNO. 


M [L)aj 


timefmsec] 


aualitv 


1 


921.23 


2 


24.5 


260 


5 


2 


926.09 


2 


26.9 


345 


4 


3 


973.26 


2 


32.0 


289 


4 


4 


700.39 


2 


34.1 


401 


5 


5 


480.66 




on o 

oy.z 


zoy 


o 

O 


6 


582.29 


2 


44.7 


159 


2 


7 


1638.66 


2 


47.8 


362 


4 


8 


1 954.86 


3 


50.8 


410 


5 


/ 9k 


507.8 


2 


51.1 


359 


5 


/ 10/711.^1510.54 


2 


57.6 


190 


3 


f 11 


740.25 


2 


59.8 


278 


5 


12 


1478.5 


2 


61.3 


371 


4 
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QualityU*OU: 1 Quality K/k 5 
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S29 



1*3 SB 7-*— $s<— X 





1V1 ^.LxclJ 




T r m i nl 
L [IllIUJ 


Accumulation 


Ljud.ii iy 




IBD SxZ 


time[msec] 


1 


921.23 


2 


24.5 


260 


5 


2 


926.09 


2 


26.9 


345 


4 


3 


973.26 


2 


32.0 


289 


4 


4 


700.39 


2 


34.1 


401 


5 


5 


480.66 


2 


39.2 


269 


3 


6 


582.29 


2 


42.7 


159 


2 


7 


1638.66 


2 


47.6 


362 


2~> 


8 


1638.67 


2 


47.7 


359 


2 


9 


1638.65 


2 


47.7 


339 


3 


10 


1638.66 


2 


47.7 


352 


3 


11 


1638.67 


2 


47.8 


254 


4 


12 


1638.68 


2 


47.8 


262 


5 


13 


1638 66 


2 


47.8 


219 


5 


14 


1638.65 


2 


47.8 


285 




15 


1638.66 


2 


47.8 


248 




16 


1638.65 


2 


47.8 


299 


4 


17 


1638.68 


2 


47.9 


280 


4 


18 


1638.67 


2 


47.9 


310 


3 


19 


1638.67 


2 


48.0 


307 


3 


20 


1638.64 


2 


48.0 


336 


3 


21 


1638.65 


2 


48.0 


318 




22 


1954.86 


3 


50.8 


410 


5 


23 


507.8 


2 


51.1 


359 


5 


24 


1510.54 


2 


57.6 


190 


3 


25 


740.25 


2 


59.8 


278 


5 


26 


1478.5 


2 


61.3 


371 


4 




«#B*IBICT¥IJ5£) 
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!£30H 

ttJHfil n = 1 



n = n + 1 



(g-ggg N p ) 



28 



IH<£f*t°-< >*iJ5£ 



29 



30 



Yes 




t Z 



4-2 



4-1 



I 



4-4 



MS n+1 M© 




Yes(NoJ^ 

No (YesT 



10 



f-fV-X(DB) 




9 



xomvAm (Ms 1 ) 
train t 
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No. 


M [Da] 




r [min] 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


N 


1638.67 


2 


47.7 


N+1 


838.68 


1 


47.7 


• 


• 


• 


• 


• 


• 


• 


• 


• 
• 


• 
• 


• 
• 


• 
• 



Accumulation 
time[msec] 



359 
439 



quality 



• 

3 
2 



No.N 



No.N+1 
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No. M [Da] {ffitfcz r[min] 



K 

K+1 



1638.67 
1638.68 



2 
2 



47.7 
47.7 



Accumulation 
time[msec] 



359 
339 



quality 




ICcfc&T^— s 



No.K (CBD) 
I I 


I 







No.K+1 (ECD) 
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IS33H 



Data 1 
1 1 


.1 . 








""V 




Data 1 : 100% 
Data 2 : 100% 



U 1 



Data 1 : 100% 
Data 2 : 50% 



J_L 



Data 1 : 50% 
Data 2 : 100% 
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M34EI 



ft* 

4ffl 
rvr« 




m/z 




^ m/z 
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H35ag| 



7 



42 



43 



1M(MS>) 



44 



45 













11M(MS 2 ) 











46 



47 



ft 



IrJ 



48 



49 
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!£35bH 



T 



( 





















41 



42 



43 



52 



44 



Ma^W(MS') 



MS 1 



45 



MS 2 



I1M(MS 2 ) 



46 



MS 2 7XXA^h;KDSSt# 



47 

w 

J 50 

w 

- 51 



ItM(MS 3 ) 



3WJt**7 



-i 48 



49 
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n=2 



n=n+l 



58 



(MS 1 /MS 2 ) 



► < 

T 

MS"^?XX^^h;U 




rJ 



1 



53 



1 



1 



54 



55 




59 



MS n '^«T 



57b 
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371 



MIFVGIK 



600000 
500000 
400000 
300000 
200000 
1 00000 
0 

1 

-100000 



MS 2 



Ms- 



WL 



-M- 



K/Q 



Mm 



100 



200 



300 



400 



500. 



600 



700 



800 



m/z=563.2 MS 3 #fifg|fl5 



1.2 



0.8 



0.6 



0.4 



0.2 



MS 2 +MS 3 



G 



v; 



F ,I/L 



100 



200 



300 



i » 



400 



\ » 

jj. 



M 
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iE»iB5iJ:l(MaJSlT 



111 




500 



600 



700 



800 



MS 2 
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|g38Hl 

ya-m (MTjuSK A^— ;MH3=) 



n=n+l 



58 



MS n+, ##f 



n=2 



(MS 1 /MS 2 ) 




1 




MS 2 , MS"" 1 , MS" -?X 




59 



57b 
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(?□-[ 



MS3/MS2') 



n=n+l 



58 



(MS 1 /MS 2 ) 



62 



n=2 




rJ 



53 



rJ 



54 



55 



Yes 



59 



MS n '##T 




57b 
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«40EI 

(t°-<7f¥£fc(D3ga}) 
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i 



n=2 




n=n+l 



58 



MS n+, ^flf 



I 



rJ 



-v^tz—tmrnnmiti 



rJ 



53 



54 



55 



59 





Yes 
< < 


(MS 1 /MS 2 ) 








64 

rJ I 

myxoma 
■m/zm.tfm.*ttji&t2—<7m<D 



57b 

i d. 

$><D 
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n=2 



n=n+l 



58 



(MS 1 /MS 2 ) 
XI*I+;I"J*I7 



67 




mitten-?. 



rJ 



65 




Yes 



59 



MS n '##r 



57b 
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«43|g 
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fg44[H 




47/63 



tg45@ 




48/63 




m^em 




•mm 
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m47m 







T 










m-BDMfjr 



NO 



=F— Sfe'f I n(^ N){@ } (D 








7^fVU-V3> 


< — 1 


▼ 






2&MS (MS/MS) »«t 


▼ 













«« — 1 






2^MS (MS/MS) 


T 


nlel 







YES 




7-fVL'— va> 



2^MS (MS/MS) 



^— SM^XN-nfSXD 









— >3> 



2JfcMS (MS/MS) 
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